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MELT INCLUSIONS IN VOLCANIC ROCKS
METHODS
With the use of transmitted and reflected light microscopy, I 
identified and classified melt inclusions in the following three 
sample types:
1. Grain mounts
2. Thin mounts (30 microns)
3. Thick mounts (200 microns)
For melt inclusions to be suitable for laser ablation inductively 
coupled plasma mass spectrometry (LA-ICP-MS), they must have the 
following:
• At least 10 to 20 microns in diameter
• Located inside the melt inclusion host at a depth that is equivalent 
to the melt inclusion diameter
• Not exposed at the surface
• Representative of their original structure
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Figure 4. Recrystalized and glassy melt inclusions in a plagioclase (1 & 4), pyroxene (2), 
and olivine (3) phenocrysts. Photos taken at 10X.
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INTRODUCTION
Melt inclusions represent aliquots of silicate liquid that were 
trapped along growth zones (primary) or healed fractures 
(pseudo-secondary) of mineral phases, which crystallized from the 
silicate liquid as it cooled. As such, melt inclusions are essentially 
time capsules preserved in volcanic rocks that can be used to 
characterize the compositional evolution and origin of erupted magma, 
and to investigate the role of processes such as magma mixing that 
drive eruptions. 
Figure 1. (Left) The green circles represent melt inclusion chemistry, while the blue
 diamonds represent whole rock chemistry, published by Kent et al. (2010). (Right) The top 
figure is an Andesite, and the below it are Basalt and Dacite, respectively.
DATA
Figure 3. This figure represents the amount of melt inclusions analyzed by LA-ICP-MS, 
differentiated by phenocryst and melt inclusion type.
In this project we characterized melt inclusions in olivine, 
plagioclase and pyroxene phenocrysts from thirteen samples from 
Mutnovsky Volcano in Kamchatka, Russia. The whole rock chemistry of 
these samples ranges from basalt to dacite. The purpose of the study 
is to use melt inclusion chemistry to track the evolution of silicate 
melts over the 100 Ka lifetime of the volcano. The chemical analyses 
are part of a larger dissertation project of the second author.
Figure 2. The polarizing light microscope used to make petrographic observations of melt  
incluions.
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